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Abstract: Paraffin phase change emulsion is a new type of functional fluid that integrates heat storage and heat
transfer, and has broad application prospects. However, the application of phase-change paraffin emulsion suffers
from subcooling phenomenon, which weakens its ability to store and transfer heat remarkably. The degree of
subcooling in phase-change paraffin emulsion is conventionally determined by differential scanning calorimetry
(DSC), the result of which is dependent on the heating / cooling rate. As the heating / cooling rate increases, the
degree of subcooling is higher. Here an equilibrium volumetric method was presented to determine the degree of
subcooling in phase-change paraffin emulsion by measuring its specific volume at different temperatures. The
specific volume obtained was plotted against the temperature to identify the phase transition temperature of paraffin
during heating / cooling process, then the degree of subcooling was deduced from the phase transition temperatures
obtained. The results showed that the degree of subcooling in phase-change paraffin emulsion can be measured
accurately using the equilibrium volumetric method presented in this work. The results also revealed the mechanism
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1.45 mm的带刻度毛细管，刻度范围 0~30 cm，最小
刻度 1 mm。据此可得出毛细管膨胀计的体积测量
范围为 10.000~10.495 ml，体积测量精度为 0.0002
ml。
1.3 分析测试仪器
差 示 扫 描 热 仪 ，DS214 Polyma 型 ，德 国
NETZSCH-Geratebau GmbH；程序控制恒温循环装
置，PCC-7000型，日本 EYELA Co., Ltd.；电子天平，
BSA224S型，德国 Sartorius Stedim Biotech Corporate；
集热式恒温加热磁力搅拌器，DF-101S型，上海予华
仪器设备有限公司；马尔文纳米粒度及电位分析
仪，Zetasizer Nano ZSP型，英国 Malvern Panalytical
图1 平衡态比容法实验装置
Fig.1 Equilibrium volumetric method apparatus
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80℃；在 80℃保温 10 min，然后程序降温到 10℃。其







































































Fig.3 Particle size distribution of paraffin emulsion
图4 纯石蜡的DSC曲线
Fig.4 DSC curves of bulk paraffin
图5 纯石蜡的相变温度随升/降温速率的变化趋势
Fig.5 Correlation between phase transition temperature of bulk
paraffin and heating/cooling rate
图6 不同粒度石蜡相变乳液的DSC曲线
Fig.6 DSC curves of paraffin emulsions with different particle sizes
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Fig.7 Volumetric evolution of paraffin emulsion during heating/cooling
图8 不同粒径石蜡相变乳液的热膨胀率曲线
















果显示，粒度为 330、217和 147 nm的石蜡相变乳液
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